Verbal dichotic listening performance was examined in 42 right-handed men and women with DSM-IV-defined schizotypal personality disorder (SPD) and 68 right-handed controls. As expected, both male and female control groups showed a right ear advantage on a verbal dichotic listening task. Although SPD subjects in general had lower accuracy scores than comparison subjects, only male SPD subjects showed an abnormal left ear advantage that was specifically due to deficient right ear performance. The results suggest that left hemisphere temporal lobe structures may be particularly involved in male, but not female, SPD.
INTRODUCTION
Previous studies in our laboratory have suggested a mild, general decrement in cognitive performance and presumably greater left hemisphere dysfunction based on neuropsychological test results in patients with schizotypal personality disorder (SPD) [Voglmaier et al., 1997 [Voglmaier et al., , 2000 . More recent results suggest that a specific deficit in verbal learning, and thus left temporal lobe structures, may be a characteristic of cognitive function in males, but not females, with SPD (Voglmaier et al., 2005) .
Dichotic listening tests, in which two different words or sounds are simultaneously presented to the two ears, provide a noninvasive method for assessing lateralized temporal lobe function. Dichotic listening techniques have been used to study hemispheric dominance for language in schizophrenia (SZ). Several studies have shown evidence of underactivation of left hemisphere resources for verbal processing in SZ (Wexler et al, 1991; Bruder et al, 1995) , that may be related to diagnostic subtype or symptom profile (Friedman et al, 2001) .
Similar lateralized deficits have been suggested in 'psychosis-prone' groups without formal DSM-IV diagnoses, populations thought to be at higher risk for developing SZ, with most studies suggesting left-hemisphere overactivation and/or dysfunction and slightly increased mixed-or left-hand preference (e.g., Annett and Moran, 2006, Nicholls et al, 2005) . However, these psychosis-prone individuals may differ phenomenologically from those who meet formal diagnostic criteria for SPD.
Auditory processing laterality and perceptual asymmetry have not been systematically studied in clinically-defined SPD. The purpose of the current study was to contrast auditory perceptual asymmetry by use of a verbal dichotic listening task, in men and women with schizotypal personality disorder (SPD). We used a competing sentences dichotic shadowing task to measure auditory perceptual asymmetry in male and female SPD and control subjects. Under dichotic listening conditions, left hemisphere dominance for processing words is reflected in better right ear accuracy. Based on our previous findings of left hemisphere dysfunction in SPD, we predicted that SPD subjects would show a smaller than normal or lack of right ear (left hemisphere) advantage on this task. We predicted this would be due primarily to reduced right ear performance, and that this deficit would be particularly pronounced in males.
EXPERIMENTAL MATERIALS & METHODS

Subjects
Subjects were 25 right-handed men and 17 right-handed women who met DSM-IV criteria for SPD; the groups were compared to 34 right-handed male and 34 right-handed female comparison subjects, respectively, who were comparable on age, education, ethnicity, and parental socioeconomic status. Recruitment and diagnostic procedures have been described elsewhere (Voglmaier et al, 1997) . Briefly, SPD subjects met full clinical diagnostic criteria based on a structured DSM-IV clinical interview (First et al, 1997) . They had no lifetime history of Axis I bipolar or psychotic disorder, and no current depressive disorder. Control subjects had no lifetime history of Axis I or Axis II disorder. Audiometric tests were used to exclude those subjects with hearing loss (>30 dB above normative values in either ear at 500, 1000, 1500 or 2000 Hz), and no ear difference greater than 15 dB. After complete description of the study to the subjects, written informed consent was obtained. All subjects were paid for their participation in the study.
Procedure
Subjects were presented the Competing Sentences Task (AudiTec), which included 30 pairs of sentences, delivered dichotically. Each sentence pair begins and ends simultaneously and includes similar subject matter, e.g. Left Ear/"They say candy is bad for your teeth"; Right Ear/"I do not like to eat dinner alone". Subjects were instructed to attend selectively, or shadow, a particular ear and report the content verbatim: "Focus only on Left ear, Ignore the Right. Repeat the message you hear in the left ear." The examiner recorded the subject's response verbatim. Content was scored for each word correct, intrusions from the opposite ear, and other errors. In half of the trials, subjects were asked to attend to and report only right ear words; in the other half, subjects were asked to attend to and report only left ear words. Orientation of headphones and the initial target ear were counterbalanced across subjects to control for channel differences and ear of presentation. Auditory stimuli were presented at a comfortable level of 70 dB SPL.
Data Analysis
The percentage of correct responses was computed for right (R) and (L) ear presentations. A repeated measures ANOVA was employed, with Ear (right/left), Group (SPD/NC) and Sex (Male/Female) as the independent variables and Percent Correct as the dependent variable. Post hoc Tukey T tests were employed to examine specific differences in ear performance across groups.
RESULTS
Repeated measures ANOVA demonstrated a significant Ear X Group X Sex interaction, F(1,106)=5.419, p=.022 (see Figure 1 ). This was due to a significant Ear X Group interaction for males (F[1,57] =6.982, p=.011) but not for females (F[1,49] =.481). Compared to male control subjects, male SPDs showed generally reduced accuracy as well as an abnormal left ear advantage on the Competing Sentences task. Post hoc Tukey T tests indicated that this was due to significantly poorer right ear performance (p<.05).
There was a significant main effect of Group (F[1,106]=9.859, p=002, with SPD subjects having generally lower accuracy scores than control subjects. This was evident primarily in males. Post-hoc analyses indicated no significant difference in performance of female SPDs and female control subjects, who showed a right ear advantage on this task.
DISCUSSION
The results suggest that left temporal lobe dysfunction may be a specific characteristic of men, but not women, with SPD. In the current study, both male and female control subjects showed a right ear advantage on a verbal dichotic shadowing test. Although SPD subjects in general had lower accuracy scores than control subjects, only male SPD subjects showed an abnormal left ear advantage on this task, and this was specifically due to deficient right ear performance.
The results are consistent with our previous findings of reduced verbal memory processing suggestive of left-temporal lobe dysfunction in men, but not women, with SPD (Voglmaier et al., 2005) . It is noteworthy that among male SPDs, current dichotic listening performance correlated significantly with performance on a measure of verbal short-term retention (trigram recall, r(25)= -.40, p<.05), but was not related to performance on other measures of verbal processing, including vocabulary, verbal fluency or word-list learning. This is consistent with our previous work suggesting a specific deficit in the early processing stages of verbal learning in SPD (Voglmaier, et al., 2000) .
To our knowledge, this is the first study to examine auditory processing laterality in DSM-IV defined SPD. These and other neuropsychological test results from our laboratory have been consistent with hypotheses of disinhibition of the semantic language network in schizophrenia-spectrum disorders (e.g. McCarley et al 1999) and suggest that similar hypotheses may be true in DSM-IV defined SPD (Voglmaier et al, 1997 (Voglmaier et al, , 2000 . Such hypotheses purport that the response-bias established by semantic content may be inefficiently selective in schizophrenia, resulting in a state of "cognitive disinhibition" that may underlie loose associations, magical thinking and thought disorder.
The neuropsychology of SPD may be understood within the context of hypotheses that schizophrenia involves deficits in a highly interconnected neural system involving prefrontal and temporal lobe structures. Within such a framework, cognitive deficits could reflect dysfunction at any one or more points within the system and vary accordingly. Further study of neuropsychological function in clinically-defined SPD is important for advancing our understanding of the cognitive and clinical features of SPD and its relationship to SZ. 
